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(54) Positive photosensitive composition, positive photosensitive lithographic printing plate and 
method for making positive photosensitive lithographic printing plate 

(57) A positive photosensitive composition showing 
a difference in solubility in an alkali developer as 
between an exposed portion and a non-exposed por- 
tion, which comprises, as components inducing the c&f- 
ference in solubility. 



(a) a photo-thermal conversion material, and 

(b) a high molecular compourKi, of which the solu- 
bility in an alkali developer is changeable mainly by 
a change other than a chemical change. 
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Description 

The present invention relates to a novel positive photosensitive conrposition sensitive to a light ray in a wavelength 
region of from 650 to 1300 nm. More particularly, it relates to a positive photosensitive composition suitat}le for direct 

5 plate making by means of a semiconductor laser or a YAG laser, a positive photosensitive lithographic printing plate 
employing the composition and a method for making a positive photosensitive lithographic printing plate. 

Atong with the progress in the image treating technology by oonputers, an attention has been drawn to a photo- 
sensitive or heat sensitive direct plate maKing system wherein a resist image is formed directly from digital image infor- 
mation by a laser beam or a thermal head without using a silver salt masking film. Especially, it has been strongly 

10 desired to realize a high resolution laser photosensitive direct plate making system emplc^ng a high power semicon- 
ductor laser or YAG laser, from the viewpoint of downsizing, the environmental light during the plate making operation 
and plate making costs. 

On the other hand, as image-forming methocte wherein laser photosensitivity or heat sensitivity is utilized, there 
have heretofore been known a method of forming a color image by means of a sut)limable transfer dye and a method 
15 of preparing a lithographic printing plate. Known as the latter is, for example, a method of preparing a lithographic print- 
ing plate by means of the curing reaction of a diazo conpound (e.g. JP-A-52-151024, JP-B-2-51732, JP-A-50-15603. 
JP-B-3-34051. JP-B-61-21831. JP-B-60-12939 and US Patent 3,664.737), or a method of preparing a lithographic 
printing plate by means of the decomposition reaction of nitrocellulose (e g. JP-A-50-1 02403 and JP-A-50-102401). 

In recent years, a technique in which a chemical amplification type photoresist is combined with a long wavelength 
20 light ray absorbing dye, has been proposed. For exanple. JP-A-6-43633 discloses a photosensitive material wherein a 
certain specific squarilium dye is combined with a photo-acki-generator and a binder. 

Further, as a technique of this type, a technique for preparing a lithographic printing plate by exposing a photosen- 
sitive layer containing an infrared ray absorbing dye latent Bronsted acki. a resol resin and a novolak resin, in an image 
pattern by e.g. a semiconductor laser has been proposed (JP-A-7-20629). Further, the same technique wherein a s- 
25 triazine compound is used instead of the abccje latent Bronsted acid, has also been proposed (JP-A-7-271029). 

However, these conventional technk)ues were not necessarily adequate in their performance from a practical view- 
point. As a more serious prok)lem, in the case of such a chemical ampltficatton type photosensitive plate, it was usually 
essential to have a heat treatment step after exposure, and due to variation of heat treatment conditions or the like, the 
stability in the quality of the image thereby obtainat>le was not necessarily adequate, and a technique containing no 
30 such a step has been desired. In the above-mentbned JP-A-7-20629 and JP-A-7-271029. a method for obtaining a 
positive image without requiring the atx)ve-mentfoned post heat treatment, is proposed, but no specific Examples are 
given, and no specific method or no fact of obtaining such a positive image is disclosed. Further, in such a technique, 
the photosensitive material is sensitive also to ultraviolet light, and it is necessary to carry out the operation under yel- 
low light containing no ultraviolet light, such being problematic from the viewpoint of the operation efficiency. 
35 Further, in US Patent 5,491.046. a plate-making method particularly an exposure method, using such a composi- 
tfon is disclosed, t)ut no Example is given for a positive image. 

Further, JP-A-60-1 75046 discloses a radiation sensitive composition comprising an alkali-soluble phenol resin and 
a radiation sensitive onium salt, which is photo-dissolvable. It is disclosed that in the composition, photo-decomposable 
decomposition of the onium salt induces the resin to regain the solubility, to satisfy the basic requirement for a photo- 
40 dissolvable system, and that the onium salt can be sensitized by an electromagnetic spectrum of a wide range ranging 
from ultraviolet light to visible light or even to infrared light 

Such an image is formed essentially by a difference in the solubility in a developer as between an exposed portion 
and a non-exposed portion. For such a difference to be caused, it is common that one of the components in the com- 
position undergoes a chemical change, and to induce such a chemical change, an additive such as a photo-add-gen- 
45 erator. a radical initiator, a crosslinking agent or a sensitizer, is frequently required, whereby there has been a problem 
that a system will be conplicated. 

The present invention has been made in view of the above-described various problems. 

Namely, it is an object of the present invention to provkJe a positive photosensitive composition and a positive pho- 
tosensitive littiographic printing plate, which are sinple in their construction, which are suitable for direct recording by 
50 e.g. a semiconductor laser or a YAG laser and which have high sensitivity and excellent storage stability. 

Another object of the present invention is to provide a novel positive photosensitive material and a positive photo- 
sensitive lithographic printing plate, which are highly sensitive to an infrared ray and which require no post exposure 
heat treatment 

A further object of the present invention is to provide a photosensitive material and a positive photosensitive litho- 
55 graphic printing plate, which do not require an operation under yelfow light and whereby the operation can be carried 
out under usual white light containing ultraviolet light 

A still further ot)ject of the present invention is to provkle a positive photosensitive lithographic printing plate which 
Is excellent in a burning property as a litiiographic printing plate. 
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Stiil another object of the present invention is to provide a plate-making method, whereby a positive photosensitive 
lithographic printing plate can be exposed at high sensitivity. 

Such objects of the present invention can be accomplished by the following constructions of the present invention: 
A positive photosensitive composition showir^ a difference in solubility in an alkali developer as between an 
5 exposed portion and a non-exposed portion, which comprises, as components inducing the cfiffererxse in solubility. 

(a) a photo-thermal conversion material, and 

(b) a high molecular compound, of which the solubility in an alkali devek)per is changeable mainly by a change 
other than a chemical change. 

10 

A positive photosensitive composition comprising a photo-thermal conversion material and an alkali-soluble resin 
and having a characteristic represented by B<A where A is the solubility, in an alkali developer, at an exposed portion 
of tiie composition, and B is the alkali solubility after heating of the exposed portion. 

A positive photosensitive lithographic printing plate having such a positive photosensitive composition formed on a 
IS support. 

A mettiod for making a positive photosensitive littiographic printing plate, which comprises a step of scanning and 
exposing such a positive photosensitive lithographic printing plate by means of a light ray belonging to a wavelength 
region of from 650 to 11 00 nm and having a light intensity sufficient to let the high molecular compound form an image. 
Now. the present invention will be described in detail with reference to the preferred embodiments. 

20 Heretofore, as a positive photosensitive composition, a system has been known whk;h conprises an alkali-soluble 
resin and an o-quinone diazkJe group-containing compound as a photosensitivity-imparting component. It is believed 
that with this system, upon in^adiation of ultraviolet light which can be absorbed by the o-quinone diazkJe groi^-contain- 
Ing compound, the diazo nx)iety will decompose to finally form carboxylic acid, whereby the alkali-solubility of the resin 
increases, so that only the exposed portion will dissolve in an alkali developer to form an image. Further, in the compo- 

25 sition disclosed in the above-mentioned JP-A-60-175046, the photo-decomposable decomposition of the onium salt 
conti'ibutes to the solubility of the resin. Namely, in these systems, a component in a photosensitive composition under- 
goes a chemical change. 

Surprisingly, the present invention provides a photosensitive composition capable of forming a positive image with 
a very simple system of a photo-thermal conversion material and an alkali soluble resin where no chemical change is 
30 expected. 

The reason as to why the photosensitive composition of the present invention provides such an excellent effect is 
not clearly understood. However, it is considered that the light energy absori^ed by the photo-thermal conversion mate- 
rial is converted to heat, and the alkali-solutrfe resin at the portion subjected to the heat undergoes a change other than 
a chemical change, such as a change in conformation, whereby the alkali solubility at that portion increases, so that an 

35 image can be formed by an alkali developer. 

Such an effect is attributable mainly to a change other than a chemical change. This is assumed, for example, from 
a re/ersible phenomenon such that when a photosensitive composition of the present invention once irradiated, is 
heated around 50°C for 24 hours, ttie alkali solubility of the exposed portion once increased immediately after the expo- 
sure, often returns to a state dose to the state prior to the exposure. Thus, the present invention provides a positive pho- 

40 tosensitive composition comprising a photo-thermal conversion material and an alkali-soluble resin, which h^ a 
characteristic represented by B<A. where A is the solubility, in tfie alkali developer, at an exposed portion of the com- 
position, and B is tiie alkali solubility after heating of the exposed portion. Further, the relation between tiie glass tran- 
sition temperature (or tiie softening temperature) of the photosensitive composition itself and tiie likelihood of tiie 
reversible phenomenon, was examined, whereby it was found that the lower the temperature, the more^ likely tiie phe- 

45 nomenon. This also supports the above-described mechanism. 

Accordingly, it shoidd be understood tiiat tiie essential constituting components of the positive photosensitive com- 
position of the present invention are a photo-thermal conversion material of component (a) and a high molecular com- 
pound of component (b) only, and a material which increases the alkali solubility of an alkali-soluble resin by an action 
of active radiation, such as the ak>ove-mentioned o-quinone diazide group-containing compound, or a material such as 

50 a combination of a compound (a photo-actd-generator) which forms an acid by active radiation, with a compound, of 
which the solubility in a developer inaeases by an action of tiie acki. is not substantially required. Further, the positive 
photosensitive composition of the present invention Is used exclusively for forming a positive image, and a material 
which becomes insoluble in a developer by an action of active radiation, such as a diazo resin, a crosslinking agent and 
a combination of an ethylenic monomer with a polymerization initiator, which are used as components of a negative 

55 photosensitive composition, and a sensitizer for activating them, are also not sukdstantially required. Thus, the conpo- 
sition of the present invention is clearly distinguished also from a photosensitive composition which is useful as both 
positive and negative photosensitive compositions. Further, the composition of the present invention does not contain 
a compound susceptible to a photochemical sensitizing effect by the photo-thermal conversion material and is clearly 
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distinguished from the composition disclosed in JP-A~60>1 75046. 

The positive photosensitive composition of the present invention may contain a solut^fity-si^spressing agent (dis- 
solution inhbitor) which is capable of lowering the alkali solubility of the photosensitive layer prior to exposure, as 
described hereinafter. 

5 Now. the photo-the-mal conversion material (hereinafter refeaed to as a right-at>sorbing dye) as the first component 
used for the positive photosensitive composition of the present invention, will be described. This material is not partic- 
ularly limited so long as it is a compound capable of convertirrg absort)ed fight to heat However, it is preferably a light- 
absofbing dye (a) having an absorption band covering a part or whole of a wavelength region of from 650 to 1300 nm. 
The light-absorbing dye to t>e used in the present invention is a compound which effectively absort)S light in a wave- 

10 length region of from 650 to 1 300 nm, while it does not sut>stantially absorb, or atssorbs but is not substantiafly sensitive 
to. fight in an ultraviolet region, and which will not nrKxjify the photosensitive composition by a weak ultraviolet ray which 
may be contained in white light. Specific exanrples of such a light-absort)ing dye will be presented in Table 1 . 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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Table 1 (continued) 
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These dyes can be prepared by conventional methods. 

Among these, a cyanine dye, a polymethine dye, a squarilium dye. a croconium dye. a pyrylium dye and a thi- 
opyrylium dye are preferred. Further, a cyanine dye, a polymethine dye, a pyrylium dye arKi a thiopyrylium dye are more 
preferred. 

Among these, particularly preferred is a cyanine dye of the following formula (I) or a polymethine dye of the formula 
(II) in a wavelength region of from 650 to 900 nm, and a pyrylium dye or a thiopyrylium dye of the following formula (111) 
in a wavelength region of from 800 to 1300 nm: 
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wherein each of and is a C^^ alkyi group which may have a sut>stttuent, wherein the substituent is a phenyl 
group, a phenoxy group, an alkoxy group, a sulfonic add group, or a cartx)xyl group; is a heptamethine group which 
may have a sut>stituent. wherein the substituent is a C1.8 alkyI group, a halogen atom or an amino group, or the hep- 
tamethine group may contain a cyclohexene ring or a cyclopentene ring having a substituent, formed by mutual bonding 
of sut^stituents on two methine cartoon atoms of the heptamethine group, wherein the sufc>stituent is a C1.5 alkyI group 
or a halogen atom; each of m^ and m^ is 0 or 1 ; each of and is a group of atoms required for forming a nitrogen- 
containing heterocyclic ring; and X~ is a counter anion. 
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vrtierein each of to is a C^^ aikyi group; each of and is an aryl group which may have a su^^ 
the aryl group is a phenyl groups a naphthyl groip, a furyl group or a thienyl group, and the substHuent Is a C^^ alkyi 
group, aC-t^ dialkytamino groiq). a C^^ alkoxy group and a halogen atom; is a trimethine sproup or a pentamethine 
group; and is a courtter anion. 
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wherein each of and is an oxygen atom or a sulfur atom, each of R^, R^. R^^ and R^® is a phenyl group or a naph- 
thyl group which may have a sidDStituent, wherein the substituent is a alkyI group or a alkoxy group: each of 
and ^ which are independent of each other. Is 0 or 1 ; each of R^ to R^^ is a hydrogen atom or a C1.8 alkyI group, or 
P? and R^°, R^^ and R^^, or R^^ and R^'*. are bonded to each other to form a linking group of the formula: 
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(IV) 



wherein each of R^^ to R^^ Is a hydrogen atom or a C1.6 alkyl group, and n is 0 or 1 ; is a halogen atom or a hydrogen 
30 atom; and X' is a counter anion. 

The counter anion In each of the above formulas (I), (11) and (III) may. for example, be an inorganic add anion 
such as Cr. Br, t~, CIO^. BF4~ or PF5'. or an organic add anion such as a benzenesuHbnic acid, p-toluenesulfonic acid, 
naphthalene- 1 -sulfonic acid or acetic acid. 

The proportion of such a light-absorbing dye in the positive photosensitive composition of the present invention is 
35 preferably from 0. 1 to 30 wt%, more preferably from 1 to 20 wl%- 

Now, the high molecular conpound (hereinafter referred to as a polymer or a resin) (b). of which the solubility in an 
alkali developer is changeable mainly by a change other than a chemical change, as the second component teed for 
the positive photosensitive composition of the present invention, will be described. As such a polymer, alkali-soluble 
resins such as a novotak resin, a resol resin, a polyvinyl phenol resin and a copolymer of an acrylic acid derivative, may. 
40 for example, be mentioned. Among them, a novolak resin or a polyvinyl phenol resin is preferred. 

The novolak resin may be one prepared by polycondensing at least one member selected from arontatic hydrocar- 
bons such as phenol, m-cresol, o-cresol, p-aesol, 2.5-xylenol, 3,5-xylenol. resordnol, pyrogallol, bisphenol, bisphenol- 
A, trisphenol, o-ethyphenol, m-ethylphenyl, p-ethylphenol. propylphenol. n-butytphenol. t-txjtylphenol, 1-naphthol and 
2-naphthol, with at least one aldehyde or ketone selected from aldehydes such as formaldehyde, acetoaldehyde. pro- 
45 pionaldehyde. benzaldehyde and furfural and ketones such as acetone, methyl ethyl ketone and methyl isobutyt ketone, 
in the presence of an acid catalyst. 

Instead of the formaldehyde and acetaldehyde. paraformaldehyde and parakiehyde may, respectively, be used. 
The weight average molecular weight calculated as polystyrene, measured by gel permeation chromatography (here- 
inafter refen-ed to simply as GPC), of the novolak resin (the weight average molecular weight by the GPC measurement 
50 will hereinafter be referred to as Mw) is preferably from 1 .000 to 1 5.000. more preferably from 1 ,500 to 1 0,000. 

The aromatic hydrocarbon of a ruivolak resin may. for example, be preferably a novolak resin obtained by poly- 
condensing at least one phenol selected from phenol, o-cresol. m-cresol, p-cresol, 2,5-xylenol, 3,5-xylenol and resor- 
dnol. with at least one member selected from aldehydes such as formaldehyde, acetaldehyde and propionaldehyde. 

Among them, preferred is a novolak resin which is a polycondensation product of an aldehyde with a phenol com- 
55 prising m-cresol^-aesol/2.5-xylenol/3,5-xylenol/resordnol in a mixing molar ratto of 40 to 100/D to 50/0 to 20A) to 20/0 
to 20, or with a phenol conprising phenol/m-cresol^p>-cresol in a mixing molar ratk> of 1 to 100/0 to 70/0 to 60. Among 
aUehydes. formaldehyde is particulariy preferred. Further, as described hereinafter, the photosensitive composition of 
the present invention may further contain a solubility-suppressing agent. In such a case, preferred is a novolak resin 
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which is a polycondensation product of an aldehyde with a phenol conrprising nvcresoi/p-cresot/2,5-xylenol/3.5-xyle- 
nol/resorctnol in a mixing molar ratio of 70 to 1 0OA) to 30/0 to 20/0 to 20, or with a phenol comprising phenol/m-cresol/p- 
cresol in a mixing molar ratio of 10 to 100/0 to 60/0 to 40. 

The polyvinyl phenol resin may be a polymer of one or more hydroxystyrenes such as o-hydroxystyrene, m-hydrox- 
5 ystyrene, p-hydroxystyrene, 2-(0'hydrQxyphenyl)propylene. 2-(m-hydroxyphenyl)propylene and 2-(p-hydrQxyphe- 
nyl)propylen& Such a hydroxystyrene may have a sutsstituent such as a halogen such as chlorine. k)romine. iodine or 
fluorine, or a Ct.4 aikyi group, on its aromatic ring. Accordirtgly. the polyvinyl phenol may be a polyvinyl phenol having 
a halogen or a alkyi sut>stituent on its aromatic ring. 

The polyvinyl phenol resin is usually prepared by polymerizing one or more hydroxystyrenes which may have sub* 
10 stituents in the presence of a radical polymerization initiator or a catiorvc polymerization initiator. Such a polyvinyl phe- 
nol resin may be the one subjected to partial hydrogenation. Or, it may be a resin having a part of OH groi43S of a 
polyvinyl phenol protected by e.g. t-butoxycartx}nyl groups, pyranyl group, or furanyl groups. Mw of the polyvinyl phenol 
resin is preferably from 1 .000 to 10.0000. more preferaldy from 1 .500 to 50.000. 

More preferably, the polyvinyl phenol resin is a polyvinyl phenol which may have a C^^ alkyI substituent on its aro- 
15 matic ring, particulariy preferably an unsubstituted polyvinyl phenol. 

If Mw of the ^tx3ve novolak resin or polyvinyl phenol resin is smaller than the ak>ove range, no adequate coating film 
tends to be obtained, and if it exceeds the above range, the solubility of the non-exposed portion in an alkali developer 
tends to be small, whereby a pattern tends to be hardly obtainable. 

Among the above described resins, a novolak resin is particularly preferred. 
20 The proportion of such a resin in the positive photosensitive composition comprising the above^escn*bed compo- 
nents (a) and (b) to be used in the present invention, is preferably from 70 to 99.9 wt%, more preferably from 80 to 99 
wl%. 

The photosensitive composition of the present invention may furth©- contain, as its component a solubility-sup- 
pressing agent (dissolution inhibitor) (c) capable of lowering the dissolution rate, in the alkali developer, of a blend com- 

25 prising a light-absort>ing dye (a) and the atx)ve-mentioned alkali-solut)le resin (b) (such a solubility-suppressing agent 
(c) will hereinafter be referred to simply as a solubility-suppressing agent). 

When such a solubility-suppressing agent is incorporated in the photosensitive composition of the present inven- 
tion, the photosensitive composition may sometimes exhibits an excellent positive photosensitive property. The action 
of the solubility-suppressing agent in the composition is not necessarily dear. However, it is believed at least that the 

30 photosensitive material made of this composition not only exhibits a solubility-suppressing characteristic at a non- 
exposed portion against the developer by the addition of the solubility-suppressing agent, while showing no such an 
effect at an expose:i portion, kxjt also often exhibits a dissolution-accelerating effect i.e. an effect of increasing the con- 
trast between the exposed portion and the non-exposed portion, whereby an excellent positive image can be formed. 
However, the composition of the present invention is one, of which the solubility in an alkali developer is changed by a 

35 change ottier than a chemical change. Accordingly, the solubility-suppressing agent should also be a compound which 
undergoes no chemical change by exposure. In other words, it is a conrpound not susceptitile to a photochemical sen- 
sitizing effect by the photo-thermal conversion material. 

The photosensitive composition of the present invention contains an alkali -soluble resin (b) and a light-at)sorbing 
dye (a) as essential components. Accordingly, the solubility-suppressing agent (c) is one showing an effect of suppress- 

40 ing the dissolution of a blend of components (a) and (b), as mentioned at)ove. However, it is believed that such an agent 
serves sut>stantially to suppress dissolution of the alkali-solut>le resin (b). 

The solubility-suppressing agent must be at least a compound which is capable of suppressing, by its addition, the 
dissolving rate, in the alkali developer, of the blend conprising the above conponents (a) arxi (b) to a level of at most 
80%. and it is preferatsly a compound capable of suppressing the dissolution rate to a level of at most 50%, more pref- 

45 erably at most 30%. 

As a simple method for measuring the solubility-suppressing effect, for exanple, a blend of predetermined amounts 
of the above conponents (a) and (b) is f irstiy coated on a support, and the coated support is immersed in tiie alkali 
developer, whereby the interrelation between the immersion time and the reduction in the film thickness is obtained. 
Then, a predetermined amount of a sample of the solubility-suppressing agent is incorporated to the above blend, ttien 

so the tdend is coated in the same film thickness as above, and the relation between the immersion time and the reduction 
in the film thickness is obtained in the same manner. From these measured values, a ratio of the dissolution rates of the 
two can be obtained. Thus, the effect of lowering the dissolution rate of the sample of the solubility-suppressing agent 
used can be measured as such a relative rate. Specific examples wherein various suppressing agents are incorporated 
in an amount corresponding to 20 wt% of the novolak resin, are described in Examples given hereinafter. 

55 It has been found that a wide range of conpounds can be used as effective solutsitity-suppressing agents for the 
present invention. However, such a solubility-suppressing agent is required to remain in the photosensitive layer under 
a stabilized condition, and it is accordingly preferably solid at room tenperature under atnrtospheric pressure or a liquid 
having a boiling point of at least 180^0 under atmospheric pressure. Such effective conpounds may, for exanple, be 
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sulfonic acid esters, phosphoric actd esters, aromatic carboxyiic add esters, aromatic disutfones. carboxyiic anhy- 
drides, aromatic ketones, aromatic aldehydes, aromatic amines and aromatic ethers. These compounds may be used 
alone or in comtx'nation as a mixture of two or more of them. 

More specificalfy. they may. for example, be sulfonic acid esters such as ethyl benzenesuifonate. n-hexyl k>en2e- 

5 nesutfonate. phenyl benzenesuifonate. benzyl benzenesuHbnate. phenylethyl benzenesuHbnate, ethyl p^toluenesul* 
fbnate, t-butyt p-toluenesuKonate, n-octyi p-tduenesuKonate. 2-ethylhexyl p-tduenesuHbnate, phenyl p- 
toluenesutfbnate. phenylethyl p-tduenesuHbnate. ethyl l-naphthalenesuHbnate. phenyl 2-naphthalenesuIfbnate. benzyl 
1-naphthalenesulfonate. ph^yfethyl 1 -naphthalenesulfonate, and bisphenyl A dimethyl sulfonate; phosphoric acid 
esters such as trimethyl phosphate, triethyl phosphate, tri(2-ethylhexyl) phosphate, triphenyl phosphate, tritolyl phos- 

10 phate. tricresyl phosphate, and tri-(1 -naphthyi) phosphate; aromatic cartxixylic add esters such as methyl benzoate. n- 
heptyl benzoate. phenyl benzoate. 1 -naphthyi benzoate. n-octyl 1 -pyridine carboxylate, and tris(n-butoxycafbonyl)-s-tri- 
azine; caitx>xylic anhydrides such as mono-, di- or tri-chloroacetic anhydride, phenyl succinic anhydride, maleic anhy- 
dride, phthalic anhydride, and benzoic anhydride; aromatic ketones such as benzophenone. acetophenone. benzil and 
4.4'-dimethylaminobenzophenone; aldehydes such as p-dimethylaminobenzaldehyde, p-methoxybenzaldehyde. p- 

15 chlorobenzakJehyde. and 1-naphthoakiehyde; aromatic amines such as triphenylamine. diphenytamine. tritolylamine. 
and diphenylnaphthyiamine; and aromatic ethers such as ethylene glycol diphenyl ether. 2-methoxynaphthalene. diphe- 
nyl ether, and 4.4'-diethoxybisphenol A. These compounds may be substituted by a substituent of the type not to inpair 
the effects of the present invention, such as an alkyi group, an alkoxy group, a halogen atom or a phenyl group. Further, 
such a corrpourxJ may have a structure in which it is combined into a polymer or a resin. For example, it may. for exam- 

20 pie. be a sulfonic acid ester supported by an ester bond on a hydroxyl group of a novdak resin or a polyvinyl phenol. 
Such a structure may sometimes brings at)out an excellent suppressing effect. 

Such a solubility-suppressing agent may contain, In its structure, a compowid of the type having photosensitivity to 
ultraviolet light, such as an o-quinone diazide group-containing compound such as an o<?uinone diazide sulfonic acid 
ester, or an aromatic disulfone such as diphenyldisulfone. whereby an excellent image can be obtained. However, in 

25 such a case, it is usually required to carry out the operation under yellow light. Accordingly, a more preferred specif ic 
embodiment of the present invention is an embodiment wherein a solubility-suppressing agent having substantially no 
photosensitivity to ultraviolet light. As shown in Examples of this specification, it is a photosensitive material durable for 
an operation for a long period of time in an environment of white light, and such a photosensitive material will bring 
about a sut)stantial merit from the practical viewpoint. Such a solubility-suppressing agent (c) which is used as the case 

30 requires, may be incorporated preferably in an amount of at most 50 wt%, more preferably at nx>st 40 wt%, based on 
the total weight of the components (a) and (b). 

In a case where an o-quinone diazkJe group-containing compound is used as the solubility-suppressing agent, if 
the photosensitive composition is irradiated with ultraviolet ray. a positive image can be obtained in the same manner 
as the conventional composition. However, the photosensitive composition of the present invention is advantageously 

35 characterized in forming an image by a light within a wavelength region of from 650 to 1300 nm. and it is believed that 
within this wavelength region, no substantial reaction for photo decomposition of the o-quinone diazide group-contain- 
ing compound will take place. This Is evident also from the disdosure in JP-A-60- 175046 reading In contrast to quinone 
diazide and diazonium salt which can not be sensitized or can only slightiy be sensitized, an onium salt can readily be 
sensitized by a wide range of compounds over the entire visible and infrared regions of an electromagnetic spectrum". 

40 However, it is known that a 1 ,2-diazoketone such as an o-quinone diazide group-containing compound, undergoes a 
deconposition reaction also by heat. Accordingly, it is likely tiiat when a light within a wavelength region of from 650 to 
1300 nm is irradiated, it may be decomposed by the heat converted by a light-absorbing dye, and as a result, an 
irx;rease in the alkali solubility of the exposed portion may be brought about. 

It should be understood that in the present invention, tiie difference in the solubility In the developer as between an 

45 exposed portion and a non-exposed portion is essentially accomplished by a combination of the light-absorbing dye 
and the high molecular conpourxi. of which the sdubility in an alkali developer varies depending iqDon the light absorp- 
tion of the dye. 

An o-quinone diazide group-containing compound has absorption in an ultraviolet to visible region. Accordingly, if 
such an o-qulnone diazide group-containing conrpound is used as the solubility-suppressing agent, it Is usually required 

50 to cany out the operation under yellow ligfit. However, such a compound may often bring about a desirable burning 
property. Such an o-quinone diazide group-containing conpound may, for example, be preferably an ester compound 
of o-quinone diazide sulfonic add with various aromatic pdyhydroxy compounds or with a potycondensed resin of a 
phenol and an aldehyde or ketone. 

The phenol may, for example, be a monohydric phenol such as phenol, o-cresol. m-cresol. p-cresol, 3,5-xylenol, 

55 carbacrol or thimol. a dihydric phenol such as catechol, resorcinol or hydroquinone. or a tiihydric phenol such as pyro- 
galld or fiuorogludne. The aldehyde may. for. example, be formaldehyde, benzaldehyde. acetaklehyde. croton akSe- 
hyde or furfural. Among them, preferred are fbrmaUehyde and benzaklehyde. The ketone may, for example, be acetone 
or methyl ethyl ketone. 
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SpecHk: examples of the polycondensed resin include a phenol/ibrmaldehyde resin, a nvaesd/brmaidehyde 
resia a m- and p-mixed cresol/formaldehyde resin, a resordnol/benzaldehyde resin, and a pyro^lol/acetone resin. 
The molecular weight (Mw) of such a polycondensed resin is preferably from 1,000 to 10.000. more preferak3ty from 
1.500 to 5,000. 

5 The corxJensation ratio of o-qutrK>ne diazide sulfonic add to the OH group of a phenol group of the above o-quinone 
diazide compound (the reaction ratio per one OH group) Is preferal^ly from 5 to 80%. more preferably from 10 to 45%. 

Among the o-quinme diazide compounds, particularly preferred is an o-quinone diazide compound obtained by 
reacting 1.2-naphthoquinone diazide sutfonyl chloride with a pyrogalbl acetone resin. 

The photosensitive conrposltion of the present invention is ^epared usually by dissolving the above described var- 

10 ious components in a suitable solvent The solvent is not particularly limited so long as it is a solvent which presents an 
excellent coating f Dm property and provides sufficient solut)iiity for ttie components used. It may. lor example, be a eel- 
losolve solvent such as methylcelbsolve. ethylcellosolve. methylcellosolve acetate or etfiylcellosolve acetate, a propyl- 
ene glycol solvent such as propylene glycol monomethyt ether, propylene glycol monoethyl ether, propylene glycol 
monotxityl ether, propylene glycol monomethyl ether acetate, propylene glycol monoethyl ether acetate, propylene gly- 

75 col monobutyl ether acetate or dpropytene glycol dimethyl ether, an ester solvent such as butyl acetate, amyl acetate, 
etiiyl butyrate. butyl butylate. diethyl oxalate, ethyl pyruvate, methyf-2-hydroxy butyrate, ethyl acetate, methyl lactate, 
ethyl lactate or methyl S-methoxypropronate. an alcohol solvent such as heptand, hexanol, diacetone alcohol or f urfuryl 
alcohol, a ketone solvent such as cyclohexanone or methyl amyl ketone, a highly polar solvent six^h as dimethyl forma- 
mide, dimethyl acetamide or n-methyl pyrrolidone. or a solvent mixture tiiereof. or the one having an aromatic hydrocar- 

20 ton added thereta The proportion of the solvent is usually within a range of from 1 to 20 times in a weight ratio to the 
total amount of the photosensitive material. 

The photosensitive composition of the present invention may contain various additives, such as a dye, a pigment, 
a coating property-improving agent, a development-improving agent, an adhesion-Improving agent, a sensitivity- 
improving agent, an oleophilic agent, etc. within a range not to impair the performance of the composition. 

25 As a metiiod for coating the photosensitive composition on the surface of a support, to be used in tiie present inven- 
tion, a conventional method such as rotational coating, wire bar coating, dip coating, air knife coating, roll coating, blade 
coating or curtain coating may. for example, be employed. The coated amount varies depending upon tiie particular 
use, but is usually preferably from 0.1 to 10.0 g/m^ (as the solid content). The temperature for drying Is, for example, 
from 20 to ISO^'C. preferably from 30 to 120''C. The support on which a photosensitive layer made of the photosensitive 

30 composition of tiie present invention will be formed, may, for example, be a metal plate of e.g. aluminum, zinc, steel or 
copper, a metal plate having chromium, zinc, copper, nickel, aluminum, iron or the like plated or vapor-deposited ther- 
eon, a paper sheet, a plastic f 9m. a glass sheet, a resin-ooated paper sheet, a paper sheet having a metal foil such as 
an aluminum foil bonded thereto, or a plastic film having hydrophlllc treatment applied thereto. Among them, preferred 
is an aluminum plate. As the support for a photosensitive lithographic printing plate of the present Invention, it is partic- 

35 ularly preferred to employ an aluminum plate having grain treatment applied by brush polishing or electrolytic etching in 
a hydrochloric acid or nitric acid solution, having anodizing treatment applied in a sulfuric acid solvent and, if necessary, 
having surface treatment such as pore sealing treatment applied. 

The light source for image exposure of the photosensitive lithographic printing plate of the present Invention Is pref- 
erably a tight source for generating a near infrared laser beam of from 650 to 1 .300 nm. For example, a YAG laser, a 

40 semiconductor laser or LED may be mentioned. Particularly preferred is a semiconductor laser or a YAG laser which is 
small in size and has a long useful life. With such a laser light source, scanning exposure is usually carried out, and 
then development is canied out with a developer to obtain a lithographic printing plate having a developed image. 

The laser light source Is used to scan the surface of a photosensitive material in the form of a high Intensity light 
ray (beam) focused by a tens, and the sensitivity characteristic (mJ/cm^) of the positive lithographic printing plate of the 

45 present invention responding thereto may sometimes depend on the light intensity (mJ/s*cm^ of the laser beam 
received at the surface of the photosensitive material. Here, the light intensity (mJ/s * cm^ of the laser beam can be 
determined by measuring the energy per unit time (mJ/s) of the laser beam on the printing plate by a light power meter, 
measuring also the beam diameter (the irradiation area: cm^) on the surface of the photosensitive material, and dividing 
the energy per unit time by the irradiation area. The irradiation area of the laser beam is usually defined by the area of 

so the portion exceeding l/e^ intensity of the laser peak intensity, but it may simply be measured by sensitizing the photo- 
sensitive material showing redprocity law. 

The light intensity of the light source to be used in the present invention is preferat)ly at least 2.0 x 10^ mJ/s *cm^. 
more preferably at least 1.0x10^ mJ^ • cm^. If tiie light intensity is within the above range, the sensitivity characteristic 
of the positive lithographic printing plate of the present invention can be improved, and the scanning exposure time can 

55 be shortened, such k>eing practically very advantageous. 

As tiie developer to be used for developing the photosensitive lithographic printing plate of the present invention, 
an alkali developer composed mainly of an aqueous alkali solution is preferred. 

As tiie alkali developer, an aqueous solution of an alkali metal salt such as sodium hydroxide, potassium hydroxide. 
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sodium carbonate, potassium cartx^nate. sodium metasificate, potassium metasilicate, sodium secondary phosphate or 
sodium tertiary phosphate, may. for example, be mentioned. The concerrtration of the alkali metal salt is preferably from 
0.1 to 20 wt%. Further, an anionic su r fac ta nt an amphoteric surfactant or an organic solvent such as an alcohol, may 
be added to the developer, as the case requires. 
5 Haw, the present invention will be descrit>ed in further detail with reference to Examples. However, it should be 
understood that the present invention is by no means restricted to such specific Examples. 
The esterif ication ratio in Examples was obtained from the charged ratio. 

Preparation of a Uthoaraphic printina plate 

10 

Preparation of an aluminum plate (i) 

An aluminum plate (material: 1050. hardness: H16) having a thickness of 0.24 mm was subjected to degreasing 
treatment at 60''C for one minute in a 5 wt% sodium hydroxide aqueous solution and then to electrolytic etching treat- 

15 ment in an aqueous hydrochloric add solution having a concentration of 0.5 mol// at a temperature of 25''C at a cun'ent 
density of 60 Ndrr? for a treating time of 30 seconds. Then, it was subjected to desmut treatment in a 5 wt% sodium 
hydroxide aqueous solution at 60**C for 10 seconds and then to anodizing treatment in a 20 wt% sulfuric acid solution 
at a temperature of 20°C at a current density of 3 A/dm^ for a treating time of one minute. Further, it was subjected to 
a hydrothermal pore sealing treatment with hot water of SO^'C for 20 seconds to obtain an aluminum plate (1) as a sup- 

20 port for a litho^aphic printing plate. 

EXAMPLES 1 TO 10 

A photosensitive liquid comprising the foltowing components, was coated by a wire bar on an aluminum plate (I) 
25 prepared t>y the above described method and dried at SS^'C for 2 minutes, followed by stabilizing in an oven of 5&*C to 
obtain a photosensitive lithographic printing plate having a photosensitive layer with a film thickness of 24 mgAdm^. 

Photosensitive liquid 

30 



High molecular compound: Novolak resin as identified in Table 2 


0.9 g 


LJght-at>sorbing dye: 


Amount as identified 


Compound as identified in Table 2 


in Table 2 


Colorant: Victoria Pure Blue BOH 


0.008 g 


Solvent: Cyciohexanone 


9g 



40 The above photosensitive lithographic printing plate was mounted on a rotary drum, and scanning exposure was 
carried out by a laser beam (40 mW) formed by focusing a semiconductor laser (830 nm. by Applied Techno K.K.) by a 
lens to a beam diameter of 25 ^m, under a yellow lamp. Then, development was carried out at 25**C for 30 seconds with 
a solution having an alkali developer SDR-1 (for a positive printing plate, manufactured by Kbnica K.K.) diluted tiie 
number of times as identified In Table 2. From the maximum numt)er of revolutions of the drum which gave a positive 

45 image line with a width of 25 fim. the sensitivity was obtained in terms of the energy value. The results are shown in 
Table 2. 
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Table 2 



Examples 


Novolak resin 


Light-absorbing dye 
(wt%) 


Number of diluted 
times of SDR-1 


Sensitivity (mJ/cm^ 


Example 1 


SK-188 


S-53 (3%) 


12 times 


110 


Example 2 


SK-135 


S-53 (3%) 


6 times 


80 


Examples 


SK-136 


S-53 (3%) 


12 times 


100 


Exanple4 


SK-223 


S-53 (3%) 


6 times 


80 


Examples 


SK-223 


S-53 (3%) 


6 times 


75 


Examples 


SK-135 


S-4 (3%) 


6 times 


180 


Example? 


SK-135 


S-43 (3%) 


6 times 


80 


Examples 


SK-135 


S-11{3%) 


6 times 


120 


Example 9 


SK-135 


S-22 (3%) 


6 times 


140 


Example 10 


SK-135 


S-23 (3%) 


6 times 


140 


In Table 2. the abbrenations in the column for "Novolak resin" represent the following novdak resins, respectively. 

The ratio in the bracket 0 represents a nrK)l% ratio of phenol/n>cresol/p-cresol. 

SK-188: SK-188. manufactured by Sumitomo Dures Conrpany (50/30/20) 

SK-135: SK-135, manufactured by Sumitomo Dures Company (10/70/30) 

SK-136: SK-136. manufactured by Sumitomo Dures Company (0/90/10) 

SK-223: SK-223, manufactured by Sumitomo Dures (Company (S/57/38) 

In Table 2. the abbreviations in the column tor "Ught-absori>ing dye" represent the compounds as identified in Table 
1. respectively 



EXAMPLES 1 1 TO 19 AND REFERENCE EXAMPLES 1 TO 3 

Then, with respect to some of these photosensitive lithographic printing plates, the influence of the light intensity of 
the laser beam was examined by the following method. 

Namely, while fixing the received energy of the semiconductor laser (830 nm) at the surface of the photosensitive 
material at a level of 40 nvJ^. the light intensity was changed by adjusting the focusing degree by the lens, so that the 
sensitivity corresponding to each light intensity was obtained. The sensitivity was obtained from the number of revolu- 
tions of the drum which gave an image (positive) reproducing the exposed beam diameter. Further, the received energy 
of the laser was measured by using a light power meter TQ8210 (manufactured by /Vdvantest Company). 

The results of the obtained sensitivity mJ/cm^ are shown In Table 3. 
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Table 3 



5 


>^otosensitive 
2<it ho 9 r aph i c 


Lithographic 


Lithographic 


Lithographic 




^snrinting 
Light Xj^ate 

intensity 


printing plate 
of Example 2 


printing plate 
of Example 4 


printing plate 
of Example 5 


10 


12.7 X 10^ 


Exam- 


100 


Exam- 


100 


Exam- 


90 


mJ/s*cm^ 


pie 11 


mJ/s*cm^ 


ple 14 


mJ/s*cm^ 


ple 17 


mJ/s • cm^ 




8.13 X 10^ 


Exam- 
ple 12 


300 


Exam- 
ple 15 


240 


Exam- 
ple 18 


160 


IS 


5.66 X 10^ 


Exam- 
ple 13 


3,600 


Exam- 
ple 16 


2,700 


Exam- 
ple 19 


1,800 






Refe- 




Refe- 




Refe- 




20 


1.04 X 10^ 


rence 
Exam- 
ple 1 


>7r200 


rence 
Exam- 
ple 2 


>7,200 


rence 
Exam- 
ple 3 


>7,200 




In Table 3, 


">7200" 


means that no image was 


formed 


( no 



dissolution of the image portion was observed) with 7200 



mJ/cm^. 
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EXAMPLES 20 TO 42 AND REFERENCE EXAMPLES 4 TO 8 



A photosensitive liquid comprising the following conponents, was coated by a wire bar on an aluminum plate (I) 
prepared by the above-described method and dried at 85°C for 2 minutes, followed by stabilizing in an oven of 55°C. to 
35 obtain a photosensitive Irthographic printing plate having a photosensitive layer with a film thickness of 20 mg/dm^. 

Photosensitive liquid 



40 



45 



Light-ak3Sorbing dye: Compound as identified in Tatrte 4 
High molecular compound: Novolak resin: the above mentioned SK-188 
Solubility-suppressing agent: Compound as identified in Table 4 
Solvent: Cyclohexanone 




so 



. Then, evaluation was made with respect to the following Items. The results are shown In Table 4. 
Sensitivity 

With respect to the above photosensitive lithographic printing plates, the sensitivity was determined in terms of the 
energy value in the same manner as in Example 1. However, the alkali developer SDR-1 was used by cfiluting It to a 
standard level (6 times). 

55 Dissolution-suDDressina effect 

The above photosensitive lithographic printing plates were immersed In an alkali developer, whereupon the time 
(seconds) until the respective photosensitive layers were completely dissolved, was measured. The dissolution-sup- 
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pressing effect was obtained by the following fbrmula. 

Dissdution-suDoressina effect = D'ssolution time of the photosensitive layer in Reference Example 4 

^ Dissolution time of the photosensitive layer in each Example 



The lower the value of the dissolution-suppressing effect, the longer the time required for dissolution i.e. the higher 
the dissolution-suppressing effect 



Table 4 





Light-absort)- 
ing dye 


Solubility-suppressing agent 


Sensitivity 
(mJ/cm^) 


Dissolution-sup- 
pressing effect 


Exarrple 20 


S-1 


Phenylethyl p-tduenesulfonate 


110 


0.25 


Exanrple 21 


S-1 


Ethyl p-toluenesulfonate 


110 


0.4 


Example 22 


S-1 


Phenyl p-toluenesutfonate 


110 


0.3 


Example 23 


S-1 


1 ,2.3-pyrogarokiitositate 


80 


0.2 




S-1 

W 1 


IIIO^^ XSlUjH iKiAjtJ yjl lyJ^^Jl tCklKS 


1 in 


n is 


Example 25 


s-1 


Triphenyl phosphate 


110 


0.1 


Example 26 


s-1 


Dimethyl phthalate 


110 


0.4 


Example 27 


s-1 


Diphenyl disulfone 


80 


0.15 


Exanple 28 


s-1 


Benzophenone 


80 


0.1 


Example 29 


s-1 


p-Dimethylamino benzaldehyde 


80 


0.2 


Example 30 


s-1 


Triphenylamine 


80 


0.1 


Example 31 


s-1 


Ethylene glycol phenyl etiier 


80 


0.15 


Example 32 


s-1 


2-Methoxynaphthalene 


80 


0.35 


Example 33 


s-1 


Monochloroacetic anhydride 


110 


0.05 


Example 34 


s-1 


Phenylmaleic anhydride p-Toluene sul- 
fonic add ester 


80 


0.3 


Example 35 


s-1 


of pyrogallol-acetone resin *1 5-Naphtho- 
quinone diazide 


110 


0.25 


Example 36 


s-1 


sulfonic add ester of pyrogalld-acetone 
redn *1 


110 


0.2 


Example 37 


S-4 


Phenylethyl p-tduenesulfonate 


220 


0.3 


Exanrple 38 


S-43 


Phenylethyl p-toluenesuifonate 


80 


0.25 


Exartple 39 


S-8 


Phenylethyl p-tduenesulfonate 


80 


0.2 


Example 40 


S-13 


Phenylethyl p-tduenesuHonate 


110 


0.25 


Example 41 


S-21 


Phenylethyl p-tduenesutfonate 


140 


0.25 


Example 42 


S-25 


Phenylethyl p-tduenesulfonate 


160 


0.2 
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Table 4 (ContinuecQ 



5 




Light-absorb- 
ing dye 


Solubility-suppressing agent 


Sensitivity 
(mJ/cm^) 


Dissolution-sup- 
pressing effect 




Reference Example 4 


S-1 


Nil 

* 


No image 
fomned 


1 


W 


Reference Example 5 


S-1 


Trimethylol ethane 


No image 
formed 


0.9 




Reference Example 6 


S-1 


1 ,4-Cydohexadione 


No Image 
formed 


1 


IS 


Reference Example 7 


s-1 


1,4-Cydohexadiol 


No image 
formed 


>1 




Reference Example 8 


s-1 


Benzoic acid 


No image 
formed 


>1 


20 


In Table 4. the abbreviations in the column for ^'Light-absorbing dye" represents the compounds as identified in Table 
1 . respectively. Further, "no image formed" in the column for "Sensitivity" means that the photosensitive layer was 
completely dissolved. 



*1 Average molecular weight of the pyrogallol- acetone resin: 2500, esterif ication ratio: 20% 



25 EXAMPLE 43 

A photosensitive lithographic printing plate was prepared to have a photosensitive layer having the same composi- 
tional ratio as in Example 20, and using a semiconductor laser under the same conditions as in Example 20, a printing 
pattern was baked with an exposure of 150 mJ/cm^ to obtain a printing plate. Using tiiis printing plate, printing of 40000 
30 sheets was carried out. whereby good printed images were obtained. 

EXAMPLE 44 

The same photosensitive material as in Example 20. was subjected to entire-surface exposure for 2 hours at a dis- 
35 tance of 2 m from a light source comprising two white fluorescent lamps of 40 W (FLR 40 SW, manufactured by Mitsubi- 
shi Denki Katxjshiki Kaisha), and then image exposure was carried out in the same manner as in Example 20. As a 
result, a good positive image similar to the one obtained in Example 20, was obtained, and no pcirticular abnormality 
was observed. 

40 EXAMPLE 45 

The same photosensitive material as in Example 33 was evaluated under the same conditions as in Example 44, 
whereby a similar good positive image was obtained. 

45 EXAMPLE 46 

The same photosensitive material as in Example 25 was evaluated under the same conditions as in Example 44, 
whereby a similar good positive image was obtained. 

50 COMPARATIVE EXAMPLE 1 

Using the same light-at)sorbing dye as used in Example 20 and using a photosensitive liquid having the following 
composition, coating and drying were carried out in the same manner to obtain a chemical amplification type negative 
photosensitive material. 

55 
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High molecular compound: Same as used in Example 20 0.5 g 

Light-absorfoing dye: Same as used in Example 20 0.015 g 

5 

Crossfinklng agent Cymel 300 (manufactured by Mhsui Cyanamid Company) 0.1 g 

Tris(trichloromethyl)-s-tria2ine 0.015 g 

10 The obtained photosensitive material was subjected to entire-surface exposure under the same conditions as in 
Example 44, then subjected to image exposure in the same rranner, heated at 100**C for 3 minutes and then developed 
with the same developer. As a result, heavy fogging was observed over the entire surface, and no negative image was 
obtained. 

15 COMPARATIVE EXAMPLE 2 

Using a commercially available positive PS plate KM-3 (manufactured by Konica Company), entire surface expo- 
sure was earned out under the same conditions as in Example 44, and development was carried out with the same 
developer. As a result, the image was dissolved over the entire surface, and no positive image was obtained. 

20 

EXAMPLES 47 TO 60 AND REFERENCE EXAMPLES 9 TO 14 

A photosensitive liquid comprising the following components, was coated by a wire bar on an aluminum plate (1) 
prepared by the above-described method and dried at BS^'C for 2 minutes, followed by stabilizing in an oven of 55''C to 
25 Obtain a photosensitive fithographic printing plate as identified in Table 5 (A to F) having a photosensitive layer with a 
thickness of 24 mg/dm^. 

Photosensitive liquid 

30 



Light-absorbing dye: S-53 (compound as identified in Tafcde 1) 


0.0135 g 


High rTX>lecular compound: above mentioned SK-188 


0.5 g 


Solubility-suppressing agent: compound as identified in Table 5 


0.15 g 


Colorant: Victoria Pure Blue BOH 


0.004 g 


Solvent: cyclohexanone 


5.5 g 



40 

Tables 



Photosensitive litho- 
graphic printing plate 


Solubility-suppressing agent 


A 


p-Totuene sulfonic acid ester of pyrogallol/acetone resin *1 


B 


5-Naphthoquinone diazide sulfonic acid ester of pyrogallol/acetone resin *1 


C 


Triphenylamine 


D 


Ethylene glycol diphenyl ether 


E 


Triphenyl phosphate 


F 


Monochloroacetic anhydride 



*1 Weigtit average molecular weight of pyrogaOot/acetone resin: 2.500. esterification ratio: 20% 

55 

Then, with respect to these photosensitive lithographic printing plates, the influence of light intensity was examined 
by the same method as in Example 1 1 using the same semiconductor laser. 
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As shown in Tatsle 6, the fight intensity was changed at four levels, whereby the sensitivities corresponding to the 
respective levds were obtained. The results are shown in Table 6. 
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EXAMPLES 61 ID 67 

A photosensitive liquid comprising the following components, was coated by a wire bar on an aluminum plate (I) 
prepared by the above-described method and dried at SS^'C for two minutes, foftcwed by stabilizing in an oven at SS^'C 
5 to obtain a photosensitive fithographic printing plate having a photosensitive layer with a film thickness of 24 mg/dm?. 

Photosensitive liquid 



10 


High molecular compound: novolak resin SK-135 


0.9 g 




Ught-absoit»ng dye: compound as identified in Table 7 


0.027 g 




Colorant: Victoria Pure Blue BOH 


0.008 g 


15 


Solvent: cyclohexanone/chloroform (=3V/1 V) 


12 g 



Then, the above photosensitive lithographic printing plate was mounted on a rotary drum, and scanning exposure 
was carried out by a laser beam (480 mW) formed by focusing a YAG laser (1064 nm. by Applied Techno K.K.) by a lens 
to a beam diameter of 30 ^m, under a yellow lamp. Then, an alkali developer SDR-I (for a positive printing plate, man- 
20 ufactured by Kbnica K.K.) was diluted 6 times, and development was carried out at 25*^0 for 30 seconds. From the max- 
imum nunf^er of revolutions of the drum which gave a positive image line with a width of 30 pm, the sensitivity was 
obtained in terms of the energy value. The results are shown in Table 7. 



Table 7 





Light-absorbing dye 


Sensitivity (mj/cm^) 


Example 61 


S-40 


230 


Example 62 


S-25 


170 


Example 63 


S-31 


190 


Example 64 


S-22 


170 


Example 65 


S-23 


210 


Example 66 


S-28 


190 


Example 67 


S-35 


190 



EXAMPLES 68 TO 73 AND REFERENCE EXAMPLES 15 AND 16 

40 

Then, with respect to some of these photosensitive lithographic printing plates, the influence of light intensity of a 
YAG laser beam was examined by the following method. 

Namely, the sensitivity was obtained tn the same manner as in Example 1 1 except that the semiconductor laser 
(830 nm. 40 mW) in Example 1 1 was changed to the above YAG laser (1064 nm. 480 mW). i.e. the light intensity was 
45 changed by adjusting the focusing degree by a lens and the sensitivity corresponding to each beam diameter was 
obtained in the same manner as in Example 11. 

The results of the obtained sensitivity are shown in Table 8. 



50 



55 
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Table 8 



5 


\photoscnsitive 
tnogtapnic 


Lithographic 


Lithographic 




^sprinting 
Light \^Late 

intensity 


printing plate of 


printing plate of 




Example 61 


Example 64 


10 


53 X 10^ 

mJ/s • cm? 


Example 
68 


230 

mJ/s-cm^ 


Example 
71 


170 

mJ/s*cm^ 




9.8 X 10^ 


Example 
69 


2,140 


Example 
72 


1,430 


IS 


4.8 X 10^ 


Example 
70 


6.000 


Example 
73 


4,500 






Refe- 




Refe- 




20 


1.75 X 10^ 


rence 

Example 

15 


>8,000 


rence 

Example 

16 


>8,000 



In Table 8, ">8000" means that no positive image was 



formed (no dissolution of the image portion was observed) 
with 8000 mJ/cm^. 



Reference Examples 

As shown in the follGwing Reference Examples, the positive image-forming mechanism of the present invention is 
35 distinctly different from the conventional positive image-forming mechanism accompanying a photochemical change. 
Namely, in the photosensitive layer of the present invention, the phenomenon of inaeased solubility formed at a portion 
exposed to a laser readily diminishes or disappears by heat treatment. This will specifically be exemplified below. 

REFERENCE EXAMPLES 17 TO 23 

40 

Preparation of an aluminum plate (11) 

An aluminum plate (material: 1050, hardness: HI 6) having a thickness of 0.24 mm was subjected to degreasing 
treatment at eO'^C for one minute in a 5 wt% sodium hydroxide aqueous solution and then to electrolytic etching treat- 

45 m&it in an aqueous hydrochloric add solution having a concentration of 0.5 mol// at a tenrperature of 28°C at a current 
density of 55 A/dm^ for a treating time of 40 seconds. Then, it was subjected to desmut treatment in a 4 wt% sodium 
liydroxide aqueous solution at GC'C for 12 seconds and then to anodizing treatment in a 20 wt% sulfuric acid solution 
at a temperature of 20°C at a current density of 3.5 A/dm^ for a treating time of one minute. Further, it was subjected to 
a hydrothermal pore sealing treatment with hot water of 80^0 for 20 seconds to obtain an aluminum plate as a support 

50 for a lithographic printing plate (II). 

A photosensitive liquid comprising the following components, was coated by a wire bar on the alunrunum plate (II) 
prepared by the above described method arxJ dried at BS'C for 2 hours. 
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High molecular conpound: one as identified in Table 5 


3.6 g 


5 


Ught-absofbing dye: S*53 


0.12 g 




Solubility-suppressing agent: one as identified in Tattle 9. when used 


0.72 g 




Colorant: Victoria Pure Blue BOH 


0.032 g 


10 


Cydohexanone 


37 g 



With respect to a sanrple of the obtained photosensitive printing plate, the change in the dissolution property of an 
exposed portion was examined as follows. 

15 Firstiy. each sample was exposed by a semiconductor laser or a high pressure mercury lamp and then developed. 
In the former case, exposure was carried out with an exposure of 200 mJ/cm^ in the same manner as in Exanple 1 and 
in the latter case, exposure was carried out via a step tablet with a quantity of light giving one dear step. Then, each 
sample was developed in the same manner as in Example 1 . 

The photosensitive layer-remaining ratio at the exposed portion of the positive image thus obtained, was of course 

20 0%. Then, another photosensitive printing plate prepared in the same manner was exposed under the same conditions 
and tiien prior to the devebping step, a heat treatment step of maintaining at 55^*0 for 20 hours was inserted, whereby 
the dissolving property of the exposed portion was reduced, and at the ot3tainable positive image portion, the photosen- 
sitive layer was not adequately removed, and a residual film v^s usually observed. In such a case, the photosensitive 
layer-remaining ratio (X) at the exposed portion can be obtained by measuring the dissolution rates of the exposed and 

25 non-exposed portions, and such a value will be an index for the degree of reversibility. The obtained results are shown 
in Table 9. 
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Tables 



5 




Conponents of photosensitive layer 


Exposure light 
source 


Photosensitive 
layer-remaining 
ratio (X) 






Hiah molecular 
compound 


Liaht-absortMna 

dye 


Solubilitv-suD- 
pressing agent 






10 


Reference 
Example 17 


PR-4 *1 


S-53 

^^^^ 


NOD 


IR 


66% 




Reference 
Example 18 


PR-4 


S-53 


NQD 


UV 


<5% 


15 


Reference 
Example 19 


SK-135*2 


S-53 




IR 


37% 




Reference 
Example 20 


PR-4 


S-53 




IR 


62% 




Reference 
Example 21 


PR-4 


S-53 


Triphenyl-amine 


IR 


71% 




Reference 
Example 22 


PR-4 


S-53 


Ethylene glycol 
diphenyl ether 


IR 


76% 


25 
30 


Reference 
Example 23 


PR-4 


S-53 


p-Toluene sul- 
fonic acid ester of 
pyrogallol/ace- 
tone resin (Mw 

2500), esterifica- 
tion ratio: 20% 


IR 


87% 




In Table 9, among abbreviations In the colurrvi for "Exposure light source". IR represents the same semiconduc- 
tor laser as used in Example 1. and UV represents a high pressure mercury lamp. 

In Table 9. an abbreviation ''NQD" in the column for "Solubility-suppressing agent** represents pentahydroxyben* 
zophenone naphthoquinone diazide suHbnic add ester, esterif ication ratio: 85%. 



35 



*1 and *2: manufactured by Sumitonrio Dures Company 



From the results shown in Table 9, the following can be assumed. Firstly, the photosensitive layers used in Refer- 
ence Examples 17 and 18 are the same, and they contained naphthoquinone diazide and an infrared-absorbing dye, 

40 but in the case of Reference Example 18 where UV exposure was carried out, a known photochemical change resulted, 
and even via heat treatment, the dissolution property by exposure was maintained. On the other hand, as shown in Ref- 
erence Exanple 17, in the case where infrared laser exposure was carried out, the dissolution property was substan- 
tially reduced, and the photosensitive layer at the exposed portion partially remained. This indicates that in the latter, 
the change is attributable to some thermal physical change mechanism other than a photochemical change. Further, 

45 also in the cases wherein infrared laser was applied to various photosensitive layers shown in Reference Examples 1 9 
to 23. a behavior similar to Reference Exanrple 17 was shown, and the mechanism is assumed to be the same as in 
Reference Example 17. 

EXAMPLES 74 TO 77 AND COMPARATIVE EXAMPLES 3 AND 4 

so 

A photosensitive liquid comprising the following components, was coated by a wire bar on an aluminum plate (I) 
prepared by the aboveKJesaibed method and dried at BS'^C for 2 minutes, followed by stabilizing in an oven of SS^'C to 
obtain a photosensitive lithographic printing plate having a photosensitive layer with a film thickness of 20 mg/dm^. 

55 
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Photosensttive liquid 





Light-absorbing dye: compound as identified in Table 10 


0.02 g 


5 


Alkali-sduble resin: m-cresoi/|;>cresoi^henol novolak resin (SK-18d) 


0.5 g 




Solubility-suppressing agent: compound as identified in Ti^e 10 


Amount as identified in Tat)le 10 




Solvent: cyclohexanone 


5.5 g 



10 

Then, evaluation was carried out wth respect to the following items. The results are shown in Table 10. 



Safe light prooertv 

IS The above photosensitive lithographic printing plate was exposed for 5 hours at a position of 1 .5 m from two white 
lamps of 40 W and then developed with a developer pr^red by diluting a positive developer SDR-1 manufactured by 
Kortica K.K. to 6 times, whereupon the reflection density was measured by a reflection densitometer manufactured by 
Macbeth Company, and it was converted to a film-remaining ratia 

20 

Table 10 





Light-absorbing dye 


Solubility-suppressing agent 


Safe light property 






Type 


Amount (g) 




Example 74 


S-53 


Y-1 


0.1 


100% 


Example 75 


S-53 


Y-2 


0.1 


100% 


Example 76 


S-53 


Y-3 


0.1 


100% 


Example 77 


S-53 


Nil 




100% 


Conparative 
Example 3 


S-53 


Y-4 


0.025 


67% 


Comparative 

Example 4 


S-53 


Y-5 


0.025 


86% 


In Table 10, abbreviations in the column for ''Solutnlity-suppressing agent" represents the following com- 
pounds: 

Y-1 : naphthyl sulfonic acid ester of pyrogallol/acetone resin (Mw=2500), esterification ratio: 20% 

Y-2: p-toluene sulfonic acid ester of pyrogallol/acetone resin (Mw=2500). esterification ratio: 20% 

Y-3: 2-phenyfethyl p-tolunate 

Y-4: diphenyliodonium p-toluenesulfonate 

Y-5: triphenyl suHbnium trif luoromethane 



45 EXAMPLES 78 AND COMPARATIVE EXAMPLES 5. 6 AND 7 

A photosensitive liquid comprising the following components, was coated by a wire bar on an aluminum plate (I) 
prepared by the above-described method and dried at 85°C for 2 minutes, followed by stabilizing in an oven of bS'C to 
obtain a photosensitive lithographic printing plate having a photosensitive layer with a film tiiickness of 20 mg/dm^. 

so 



55 
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Photosensftive Hquid 



Light-absorbing dye: compound as njentif ied in Table 1 1 0.02 g 

Alkaii-solubie resin: m-cresol/p-cresol/^enol novolak resin (SK-1 88) 0.5 g 

Solubility-suppressing agent: compound as identified in Table 1 1 Amount as identified in Table 1 1 

Solvent: cydohexanone 5.5 g 



10 

Then, evaluation was carried out with respect to the following items. The results are shown in Table 1 0. 
Burrdno property 

IS The above photosensitive lithographic printing plate was heated In an oven at 200°C for 6 minutes, and then 
immersed in Matsui Cleaning Agent (cleaning oil for printing) for 5 minutes. The reflection density was measured by a 
reflection densitometer manufactured by Macbeth Company, and the f ilm-r^aining ratio was evaluated. 



Table 11 





Light-absorbing dye 


Solubility-suppressing agent 


Burning property 
Immersed for 5 minutes 






Type 


Amount (g) 




Example 78 


S-53 


Y-6 


0.1 


100% 


Compariative Example 5 


S-53 


Y-4 


0.025 


0% 


Comparative Example 6 


S-53 


Y-S 


0.025 


0% 


Comparative Example 7 


S-53 


Nil 




0% 


Y-4: diphenyliodonium p-toluenesulfonate 

Y-5: triphenyl sulfonium trifluoromethane suHbnate 

Y-6: naphthoquinone diazide 5-sulfonic acid ester of pyrogallol/acetone resin (esterif ication ratio: 20%) 



35 

Among solutxlity-suppressing agents, the onium salt has a photosensitivity by itself, and accordingly, the amount 
was controlled so that the at)sorbance at the same wavelength would not be excessive. 

According to the present invention, it Is possible to provide a positive photosensitive composition which has an 
excellent sensitivity characteristic particularly to a near infrared laser beam, which requires no post heat treatment and 
40 makes the operation under white light possible and which has a very simple structure; and a positive photosensitive lith- 
ographic printing plate arxl a method for making a positive photosensitive lithographic printing plate, employing such a 
composition. 

Claims 

45 

1. A positive photosensitive composition showing a difference in solubility in an alkali developer as between an 
exposed portion and a non-exposed portion, which comprises, as components inducing the difference in solubility. 

(a) a photo-thermal conversion material, and 
so (b) a high molecular compound, of which the solubility in an alkali developer Is changeable mainly by a change 

other fhan a chemical change. 

2. The positive photosensitive composition according to Claim 1 . wherein the photo-thermal conversion material (a) 
is a light-absorbing dye having an at>sorption band covering a part or whole of a wavelength region of from 650 to 

55 1300 nm. 

3. The positive photosensitive composition according to Claim 1 . wherein the photo-thermal conversion material (a) 
is at least one compound selected from a cyanine dye. a polymethine dye. a squarilium dye. a croconium dye. a 
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pyryfium dye and a thiopyryfium dy& 

4. The positive photosensitive composition according to Claim 1. wherein the high molecular compound (b) is a 
novolak restn and/or a polyvinyl phenol resin. 

5. The positive photosensitive composition aocorcfing to Claim 1 , which does not contain, in the positive photosensi- 
tive composition, a compound susceptive to a photochemical sensitizing effect by the photo-thermal conversion 
material. 

6. The positive photosensitive conpos'rtion according to Claim 1 . which contains, as a further component of the pos- 
itive photosensitive composition, a solubility-suppressing agent (c) capable of lowering the dissolution rate. In the 
alkali developer, of a blend comprising an infrared absorbing dye of component (a) and a high molecular compound 
of component (b). 

7. The positive photosensitive composition accorcfing to Claim 6, wherein the solubility-suppressing agent (c) is a 
compound not susceptible to a photochemical sensitizing effect by the photo-thermal conversion material. 

8. The positive photosensitive composition according to Claim 6. wherein tiie solubility-suppressing agent (c) is at 
least one member selected from sulfonic acid esters, phosphoric acid esters, aromatic cartx>xylic acid esters, car- 
boxylic anhydrides, aromatic ketones, aromatic aldehydes, aromatic amines and aromatk; ethers. 

9. The positive photosensitive composition according to Claim 6, wherein the solubility-suppressing agent (c) is a 
compound having substantially no photosensitivity to ultraviolet light. 

1 0. The positive photosensitive composition according to Claim 6. wherein the solubility-suppressing agent (c) is an o- 
quinone diazide compound. 

11. The positive photosensitive composition according to Claim 1. which contains substantially no photo-acid-genera- 
tor, as a component of the positive photosensitive composition. 

12. A positive photosensitive composition comprising a photo-thermal conversion material and an alkali-soluble resin 
and having a characteristic represented by B<A where A is the solubility, in an alkali developer, at an exposed por- 
tion of the composition, and B is tiie alkali solubility after heating of the exposed portion. 

13. A positive photosensitive lithographic printing plate having a positive photosensitive composition according to 
Claim 1 . formed on a support. 

14. The positive photosensitive lithographic printing plate having a positive photosensitive composition according to 
Claim 12. formed on a support. 

15. A metiiod for making a positive photosensitive lithographic printing plate, which comprises a step of scanning and 
exposing a positive photosensitive lithographic printing plate according to Claim 13 or 14 by means of a light ray 
bek)nging to a wavelengtii region of from 650 to 1300 nm and having a light intensity sufficient to let the high molec- 
ular compound form an image. 

16. A metiiod for making a positive photosensitive lithographic printing plate, which comprises a step of scanning and 
exposing a positive photosensitive lithographic printing plate according to Claim 13 or 14 by means of a light ray 
betonging to a wavelengtii region of from 650 to 1 300 nm and having a light intensity of at least 2x10^ mJ/s • cm^. 
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